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State of the Science Workshop: Evaluation of Epidemiological Data Consistency For Application In Regulatory Risk Assessment

September 23-24, 2010


Baltimore, MD

Background

The findings of epidemiological studies are often key components, and sometimes the primary data source, for risk assessments developed to support regulation of environmental contaminants. Epidemiological data typically provide input in the risk assessment paradigm steps of hazard identification and dose-response assessment, and may also contribute to exposure assessment. Regulators may use risk characterizations that result from use of epidemiological data and related experimental study findings to make decisions regarding the level of exposure to pollutants that is sufficiently protective of public health and provides an acceptable level of risk to the public. 

Given the public health importance and potential economic consequences of decisions regarding regulation of environmental contaminants, not surprisingly increasing attention is focused on the selection and interpretation of epidemiological studies, as well as related experimental studies, that support these policy decisions. Controversy regarding the appropriate selection of studies and interpretation of scientific data that provide the foundation for regulatory decision-making often results from this process as well, particularly when there is a lack of scientific consensus on these issues. 


Evaluation of Epidemiological Data Consistency for Risk Assessment

The value of epidemiological data for risk assessment has been widely discussed, with some criticism that epidemiological data are too often flawed by poor quality and uncontrolled sources of bias (Graham et al. 1995). Epidemiological studies involving typical ambient levels of exposure for environmental agents have been particularly characterized as uninformative or especially susceptible to bias and uncontrolled confounding because of findings of relatively small risk ratios considered "weak associations" (Gamble and Lewis 1996). Proponents of use of epidemiological data, while acknowledging the limitations of observational studies, advance its strengths; the investigation of the effects of real exposures as received by the general population, the characterization of effect across the full range of susceptibility in the population and, most significantly, the direct relevance of epidemiologic evidence to public health (Gordis 1988; Hertz-Picciotto 1995; Burke 1995; Samet et al. 1998). The need to appropriately present results from risk assessments that utilize epidemiological studies has also been noted (Nurminen at al. 1999). Guidelines for the conduct of epidemiological research and criteria for evaluation and use of epidemiological studies in risk assessments have been offered to strengthen the evidence base used in public health policy decision-making (IARC 1991; Hertz-Picciotto 1995; Auchter 1995; Federal Focus Inc. 1996; WHO-Europe 2000; EPA 2005). 

 In other domains such as clinical medicine and public health, systematic evidence gathering, assessment, and synthesis processes have been developed and are widely applied.  In clinical medicine, the movement toward “evidence-based” approaches involves conducting systematic reviews (e.g., Cochrane reviews
) to serve as the basis for developing clinical guidelines, grounded in the current science and acknowledging uncertainties.  Processes for the conduct of such reviews are well established.  


Systematic reviews are also important for characterizing the strength of evidence to support an association or effect: e.g., whether a drug is efficacious or a particular exposure causes a disease.  Standard terminology has been developed to describe the strength of epidemiological evidence supporting disease causation (e.g., the Hill criteria (Hill, 1965)), and has been implemented in reports such as the U.S. Surgeon General report on the health consequences of smoking (U.S. Department of Health and Human Services, 2004). 

In evaluating whether epidemiologic data provides a causal association for the purposes of regulatory-related risk assessment, a key unaddressed issue is defining and operationalizing the concept of consistency across studies.  Assessments of data consistency are often a controversial component of regulatory-related risk assessments, and contradictory determinations regarding data consistency often result from varying stakeholder perspectives. Additionally, in the face of apparent inconsistency between study results, the selection of a particular study or set of studies may be a critical determinant of the outcome of a risk assessment. 

Workshop on Evaluating Consistency in Epidemiological Data


Key issues to consider in the workshop with respect to evaluating consistency among epidemiological studies for regulatory applications include: assessing the effects of methodological features such as definition, identification and tests for trends; exposure window or length of follow-up; exposure assessment technique and selection of specific exposure groups for comparisons across studies; definition of effect; determining the amount of information necessary for consistency determinations; and consideration of weight of evidence (all studies) and strength of evidence (selection of “best” studies) approaches to data consistency assessment. 

The workshop, scheduled for September 23-24, 2010 in Baltimore, Maryland, will be one and a half days in length and will consist of plenary and break out group sessions. A multi-disciplinary approach will be utilized for the workshop, involving invited experts from the fields including epidemiology, risk assessment, biological sciences, biostatistics, and science policy. In order to assure a broad spectrum of views on this issue, the invited expert panel will be drawn from representatives affiliated with academia, industry, government, and the public interest sectors. The John Hopkins Risk Sciences and Public Policy Institute will serve as the principal workshop sponsor and convener, with co-sponsorship to date from the U.S. Environmental Protection Agency, the National Institute of Occupational Safety and Health, and the National Institute of Environmental Health Sciences. Drs. Jonathan Samet (University of Southern California) and Thomas Burke (Johns Hopkins University) will serve as workshop co-chairmen.

Several case studies will be selected to provide background information for the workshop discussions and to illustrate many of the key issues involved with the assessment of consistency in epidemiological data in environmental health risk assessments. A background information document that provides results of a literature review and summary of previous work on the workshop topics, as well as reviews of the assessment and application of epidemiological data in risk assessments drawn from the case studies, will be developed and distributed to participants several weeks in advance of the workshop. Potential case study topics currently under consideration include, but are not limited to, ozone, acrylonitrile, formaldehyde, chlorophenols, and benzene. 


A draft workshop report will be developed by the John Hopkins Risk Sciences and Public Policy Institute approximately three months following the workshop, and circulated for review and comment to the workshop participants. The final workshop report is expected to be completed and submitted for publication to the peer-reviewed literature within three months following review of the draft report. The final workshop product will be a summary report of the workshop discussions and results that will be submitted for publication in the peer-reviewed literature.  


Additional Information

For additional information regarding the workshop, please contact Ronald White, Deputy Director, Johns Hopkins Risk Sciences and Public Policy Institute, at (443) 287-5324, or rwhite@jhsph.edu.
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